A total of 22 groundwater samples were randomly collected from three rural communities in the Mafikeng area. Bile esculin agar was used for selective isolation of enterococci. Standard preliminary
INTRODUCTION
Life depends on water, therefore the supply of safe drinking water to communities is very important (Meays et al. ) .
Access to safe drinking water is a fundamental human need and therefore a basic right of every individual (WHO ). In most rural communities in South Africa, groundwater sources are usually constructed very close to pit toilets, as observed during collection. This setting facilitates constant contamination of these water bodies with microbes of faecal origin, such as Escherichia coli, Enterococcus species and Salmonella species, and this renders the water unsafe for drinking (Momba et al. , , ) . In communities such as Motlhabeng, Dibate and Majemantsho in the North West Province of South Africa, the situation is not different since residents with low incomes obtain water from boreholes. The consumption of contaminated groundwater spread of water-borne infections and antibiotic-resistant bacterial strains to humans (Sorum & L'Abeer-Lund ) .
Enterococci are indicators that can be used to trace faecal contamination in water (Sapkota et al. ) . In the past, vancomycin was used as the last line of treatment for enterococcal infections (Gambaratto et 
METHODS

Sampling site
Water samples were collected from boreholes in three villages around Mafikeng. Houses in Motlhabeng, Dibate and Majemantsho were randomly selected and groundwater samples were collected at different times.
Sample collection
Twenty-two water samples were collected during the winter These grid filter units were placed on the surfaces of solidified bile esculin agar using a sterile forceps and plates were incubated aerobically at 37 W C for 24 h. Typical black colonies were sub-cultured on bile esculin agar plates and plates were incubated aerobically at 37 W C for 24 h. Presumptive Enterococcus isolates from each sample were randomly selected, subcultured on nutrient agar for long-term storage at room temperature and their identities confirmed using primary and secondary identification tests.
Enterococcus control strains
Enterococcus faecalis (ATCC 29212) and Enterococcus faecium (ATCC 6569) were used as positive controls during all experiments.
Bacterial identification
Presumptive isolates were identified using the following criteria:
• Cellular morphology • Gram staining.
Gram-positive cocci were subjected to both preliminary and confirmatory identification tests for Enteroccocus species.
Preliminary biochemical identification tests for
Enterococcus species
Oxidase test
The oxidase test reagent (Pro-Lab Diagnostics, UK) was used in performing the test. In carrying out this procedure, a sterile wire loop was used to transfer a colony onto a filter paper (Whatman International Ltd, UK) and a drop of oxidase reagent was added to it. A sterile wire loop was used to mix the contents on the filter paper and results were read within 30 s. MAR phenotypes Enterococcus spp. isolated
The antibiotic-resistant phenotypes for Enterococcus spp. isolated from groundwater obtained from different sampling sites are shown in Table 4 . Generally, the two main phenotypes PG-VA-Ap-A-OX and PG-VA-Ap-OX were identified for isolates obtained from Dibate, Motlhabeng and Majemantsho. A large proportion of the isolates (85.2 to 98.2%) from these sampling sites exhibited the phenotype PG-VA-Ap-A-OX.
Molecular characterisation
DNA extraction
Chromosomal DNA was extracted from 50 Enterococcus species that were resistant to vancomycin and a 1% (w/v) agarose gel is shown in Figure 1 . The isolates consisted of 30 VRE from Dibate, and 10 from Majemantsho and Motlhabeng, respectively. The DNA was of good quality and with no fragmentation. 
Multiplex PCR analysis
Multiplex PCR analysis for the presence of vanA and vanB using chromosomal DNA from the 50 vancomycinresistant isolates indicated that 17 (34%) were positive for these genes. Despite the fact that not all the isolates that were phenotypically resistant to vancomycin possessed the genes screened, the presence of the vanA and vanB in some isolates was a cause for concern. Vancomycin is not used in human and veterinary medicine in the area and this highlights the need to determine the cause of vancomycin resistance in enterococci in the sampled sites.
These isolates could potentially facilitate the transfer of resistant genes in the area. Figure 2 indicates a 2% (w/v) agarose gel of the vancomycin-resistant genes that were amplified. As shown in Figure 2 , the isolates on lanes 7, 11, 13 and 17 had both the vanA and vanB gene fragments. However, from the isolate on lane 12 the vanA and vanB gene fragments were on the opposite side of the internal control.
CONCLUSIONS
All water samples collected from the different villages tested positive for Enterococcus species and this indicates the need to supply potable water to individuals who live in these villages, especially Dibate, so as to reduce the health risk for consumers. The identification of multiple antibiotic-resistant enterococci was a cause for concern.
Moreover, the detection of both the vanA and vanB gene fragments indicated that these isolates could pose a severe challenge to the medical and veterinary professions (Fisher & Phillips ) . It is therefore suggested that sequence analysis be used to confirm the identities of these amplicons. 
